Marine sponges are a rich source of structurally diverse natural products and about 35% of marine natural products have been found from this chemically rich phylum of marine organisms.
1 Many of the sponge metabolites have been reported as potent cytotoxins against cancer cell lines and several of them were used as a lead of FDA approved drugs such as Cytosar-U ® , and Halaven ® . 2 A number of antibacterial compounds have also been reported from the marine spongederived metabolites including discorhabdin Z, 3 agelasine D, 4 7,20-diisocyanoadociane, 5 motualevic acid F. 6 In this regard, we have been investigating the anti-bacterial compounds from extracts of Korean marine sponges. An extract of a marine sponge in the genus of Ircinia showed antibacterial activities and its bioactive constituents have been investigated.
The genus Ircinia has been known as a rich source of biologically active natural products including antibacterial compounds, 7, 8 cytotoxin, 9 ichthyotoxin, 10 analgesic compound, 11, 12 multidrug resistance modulator, 13 thrombin inhibitor, 14 angiotensin converting enzyme/aldose reductase inhibitor, 15 and inosine monophosphate dehydrogenase inhibitor.
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In particular, this genus of marine sponge has been known to be extremely rich in terpenes, mainly furanoterpenes such as ircinin-1,7 variabilin, 10 fasciculatin, 16 and strobilinin.
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In addition, several hydroquinones, 11, 19 chromans, 20,21 and sterols [22] [23] [24] have been reported from the genus Ircinia. However, secosterol has not been reported from the organism in this genus. Herein, we report the structure of a unprecedented secosterol with the 2-ene-1,4-dione as well as its antibacterial activity. Interpretation of 2D NMR spectroscopic data permitted the structure assignment of 1. Analysis of COSY spectroscopic data of 1 revealed three fragments (a, b, and c) as shown in Figure 2 . In addition, the carbon chemical shifts of C-6 (δ 197.5), C-7 (δ 134.4), C-8 (δ 152.1), and C-9 (δ 203.1), and the HMBC correlations from an olefinic proton H-7 to carbons C-6, C-8, and C-9 supported the construction of an ene-dione moiety.
The connectivity of A/B ring including the fragment a and the ene-dione moiety for 1 was secured from HMBC correlations. The long-range HMBC correlations from H-19 to carbons C-1, C-5, C-9, and C-10, and from H-4 to carbons a These authors contributed equally to this work. C-2, C-5, and C-10, and from H-7 to the carbon C-5 allowed the A/B ring connectivity. The fragments b and c were also connected from the interpretation of HMBC correlations. A two-bond HMBC correlation from a methyl singlet proton H-18 to a carbon C-13, and three-bond HMBC correlations from H-18 to carbons C-12, C-17 permitted the C-12/C-13/ C-17 connectivity. Lastly, the establishment of C-8/C-14 attachment based on the interpretation of three-bond HMBC correlations from the olefinic proton H-7 to a carbon C-14, and from the methyl singlet proton H-18 to a carbon C-14 allowed the completion of structure assignment of 1.
The relative stereochemistry of the side chain and rings of 1 was identical to that of reported secosterols, which was determined by comparison with NMR data of known secosterols and by interpretation of NOESY correlations. In conclusion, a new 9,11-Secosterol (1) with the 2-ene-1,4-dione moiety was isolated from the genus Ircinia and this compound displayed the most potent activity against Micrococcus lutes ATCC 9341 with the IC 50 value of 3.1 μg/ mL.
Experimental
General Experimental Procedures. The optical rotation was measured using a Rudolph Research Autopol III polarimeter with a 5 cm cell. The UV spectrum was recorded in a Scinco UVS-2100 with a path length of 1 cm. Infrared spectra were recorded on a Thermo Electron Corporation spectrometer. NMR spectral spectroscopic data were obtained using Bruker Avance 600 MHz spectrometer [CDCl 3 (δ H 7.26; δ C 77.0) was used as an internal standard]. HRFAB-MS data were measured on a JEOL, JMS-AX505WA mass spectrometer.
Isolation of Compound 1. The genus Ircinia sponge was collected by SCUBA at Yeongdeok-Gun in the East Sea. The wet animal (3 kg) was extracted three times with 50% methanol (MeOH) in dichloromethane. These extracts were concentrated and partitioned three times between hexanes and MeOH. Then the MeOH-soluble layer was partitioned three times between ethylacetate (EtOAc) and water. The Multiplicity was determined by the analysis of 2D NMR spectroscopic data. 
